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101. 6767544 . 01 Apr 02; 27 Jul 04. Methods for treating cardiovascular diseases with botulinum toxin . 
Brooks; Gregory F., et al. 424/247.1; 424/239.1 424/450 427/2.24 427/338 514/2 514/21 514/46 514/47 
514/814 514/832 604/265 623/1.11 623/11.11. A61K039/08. 



□ 102. 6743424 . 02. Nov 00; 01 Jun 04. Method for treating hyperthyroidism. Donovan ; Stephen. 
424/94.5; 424/234.1 424/239.1 424/247.1 424/94.1 514/12 514/2. A61K038/51 A61K038/44 
A61K039/08. 



□ 103. 6740321 . 02 Nov 00; 25 May 04. Method for treating thyroid disorders with a botulinum 
toxin . Donovan : Stephen. 424/94.6; 424/239.1 424/94.1 424/94.5 514/12 514/2. A61K038/43 
A61K039/08 A61K038/52 A61K038/16. 



□ 104. 6716427 . 02 Nov 00; 06 Apr 04. Method for treating hypocalcemia. Donovan : Stephen. 
424/94.5; 424/239.1 424/94.1 514/12 514/2. A61K038/48 A61K038/43 A61K039/08. 



□ 105. 6683049 . 24 Jan 00; 27 Jan 04. Method for treating a cholinergic influenced sweat gland. 
Aoki; K. Roger, et al. 514/2; 424/115 424/236.1 424/239.1 514/12. A61K039/08 C07K014/33. 



□ 106. 6645496 . 28 Feb 01; 1 1 Nov 03. Method for treating tardive dyskinesia with Botulinum toxin 
type B. Aoki; K. Roger, et al. 424/184.1; 424/236.1 424/239.1 424/247.1 435/71.3 514/2 530/350. 

A61K039/08. 



O 107. 6641820 . 25 Jul 00; 04 Nov 03. Clostridial toxin derivatives and methods to treat pain. 
Donovan : Stephen. 424/239.1; 435/252.3 435/320.1 435/325 435/69.1 435/69.7 435/70.1 514/12 514/14 

514/2 530/350 530/412. C07K019/00 C07K014/33 A61K038/16. 



n 108. 6635247 . 16 Apr 01; 21 Oct 03. Hypoparathyroid therapy. Donovan : Stephen. 424/94.5; 
424/234.1 424/239.1 424/247.1 424/94.1 514/12 514/2. A61K038/51 A61K038/44 A61K039/08. 



□ 1 09. 6632433 . 1 8 Jun 01 ; 14 Oct 03. Method for treating cervical dystonia with botulinum toxin 
type B. Aoki; K. Roger, et al. 424/184.1; 424/236.1 424/239.1 424/247.1 435/71.3 514/2 530/350. 
A61K039/08 C07K014/33. , 



□ 1 10. 6627652 . 20 Apr 95; 30 Sep 03. Method of treatment with compounds having selective 
agonist-like activity on RXR retinoid receptors. Chandraratna; Roshantha A. S.. 514/448; 514/438 
514/445 514/461 514/471 514/473 514/531 514/563 514/569 514/570 514/571 549/479 549/484 
549/486 549/60 549/70 549/71 549/72 549/73 560/100 562/490. H61K031/19 H61K031/34 
H61K031/38. 

D 111. 6624188 . 23 Mar 94; 23 Sep 03. Method of treatment with compounds having retinoid-like 
activity and reduced skin toxicity and lacking teratogenic effects. Chandraratna; Roshantha A. S.. 
514/432; 514/444 514/456. A61K031/382 A61K031/355. 

□ 1 12. 6623742 . 17 Sep 01 ; 23 Sep 03. Methods for treating fibromyalgia. Voet; Martin A.. 
424/236.1; 424/247.1 435/71.3 514/12 514/2 530/344 530/350. A61K039/08 C07K014/33. 



□ 113. 6620415 . 1 1 Jul 0 1 ; 1 6 Sep 03 . Parkinson's disease treatment. Donovan : Stephen. 424/239. 1 ; 
424/197.1 1 424/234.1 424/236.1 424/408 514/2 514/937 514/963. A61K039/08 A61K039/385 
A01N037/18. 



□ 114. 6585970 . 02 Nov 00; 01 Jul 03. Method for treating hypothyroidism. Donovan : Stephen. 
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424/94.5; 424/234.1 424/239.1 424/247.1 424/94.1 514/12 514/2. A61K038/51 A61K038/44 
A61K039/08. 



n 115. 6573280 . 02 Jan 02; 03 Jun 03 . Calcium blockers to treat proliferative vitreoretinopathy. 

Dreyer; Evan B.. 514/317; 514/656. A61K031/445. 



□ 116. 6565870 . 28 Apr 00; 20 May 03. Methods for treating bone tumors. Donovan : Stephen. 
424/423;. A61K009/00. 



□ 117. 6524580 . 1 5 Feb 00; 25 Feb 03 . Method for treating thyroid disorders. Donovan : Stephen. 
424/94.5; 424/234.1 424/239.1 424/247.1 424/94.1 514/12. A61K038/51 A61K038/44 A61K039/08. 



□ 118. 6500436 . 03 Aug 01 ; 3 1 Dec 02. Clostridial toxin derivatives and methods for treating pain. 
Donovan : Stephen. 424/239.1; 435/252.3 435/320.1 435/325 435/68.1 435/69.1 435/70.1 514/12 514/2 
530/350 530/412 536/23.1. C07K019/00 C07K014/33 A61K038/16. 



□ 119. 6458365 . 19 Jan 00; 01 Oct 02. Method for treating headache. Aoki; K. Roger, et al. 
424/239.1; 424/236.1 424/247.1 435/71.3 514/2 530/350 930/10. A61K039/08 C07K014/33. 



□ 120. 6448231 . 06 Jul 01 ; 10 Sep 02. Method and compositions for the treatment of cerebral palsy. 
Graham; Herbert Kerr. 514/21; 424/184.1 424/236.1 424/247.1 514/12 530/350. A61K038/00 
A61K039/00 C07K014/33. 



□ 121. 6447785 . 02 Nov 00; 1 0 Sep 02. Method for treating hypercalcemia. Donovan : Stephen. 

424/239.1; 424/167.1 424/236.1 514/12 514/2 530/350. A61K039/08 A61K038/00 A61K039/02. 



□ 1 22. 6416765 . 03 Oct 0 1 ; 09 Jul 02. Neurotoxin therapy for diabetes. Donovan : Stephen. 
424/236.1; 424/239.1 514/866. A61K039/02 A61K039/08. 



□ 123. 6395277 . 27 Jun 94; 28 May 02. Method and compositions for the treatment of cerebral palsy. 
Graham; Herbert Kerr. 424/184.1; 424/236.1 424/247.1 514/2 514/21 530/350. A61K039/08 
C07K014/33. 



□ 124. 6380261 . 13 Dec 99; 30 Apr 02. Calcium blockers to treat proliferative vitreoretinopathy. 
Dreyer; Evan B.. 514/656; 514/912. A61K03 1/135. 



□ 125. 6372226 . 01 Mar 01; 16 Apr 02. Intraspinal botulinum toxin for treating pain. Aoki; Kei 
Roger, et al. 424/236.1; 424/247.1. A61K039/02. 



□ 126. 6368605 . 02 Aug 00; 09 Apr 02. Method for treating cancer with a neurotoxin to improve 
patient function. Donovan : Stephen. 424/239.1; 424/184.1 424/234.1 424/236.1 424/247.1 514/2 
530/350. A61K039/08 A61K039/00 A61K039/38 A61K039/02 A61K038/00. 



□ 127. 6358926 . 24 May 01 ; 19 Mar 02. Neiirotoxin therapy for inner ear disorders. Donovan: 
Stephen. 514/14;. A61K038/00. 



□ 128. 6358513 . 24 Feb 00; 19 Mar 02. Method for treating Hashimoto's thyroiditis. Voet; Martin 
A., et al. 424/239.1; 424/236.1 424/247.1 514/12 514/2 530/350. A61K039/08 A61K038/00 
C07K014/00 C07K017/00. 
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□ 129. 6350455 . 02 Aug GO; 26 Feb 02. Method for treating a catecholamine secretion. Donovan : 
Stephen. 424/239.1; 424/184.1 424/234.1 424/236.1 424/247.1 514/2 530/350. A61K039/00 
A61K039/38 A61K038/02 A61K039/08 A01N037/18. 



□ 1 30. 6337075 . 26 Jan 00; 08 Jan 02. Methods for treating diabetes. Donovan : Stephen. 424/236. 1 ; 
424/239.1 424/832 514/866. A61K039/02 A61K039/08. 



□ 131. 6333037 . 25 May 00; 25 Dec 0 1 . Methods for treating pain with a modified neurotoxin . Aoki; 
Kei Roger, et al. 424/236. 1 ;. A61K039/08. 



□ 132. 6328977 . 01 Nov 00; 1 1 Dec 01. Method for treating hyperparathyroidism. Donovan: 
Stephen. 424/239.1;. A61K039/08. 



□ 1 33. 6319505 . 24 Jan 00; 20 Nov 01 . Method for treating dystonia with botulinum toxin types C to 
G. Aoki; K. Roger, et al. 424/236.1; 424/239.1 435/71.1 435/71.3 514/2 530/350. A61K038/16 
A61K039/00. 



□ 134. 6306403 . 1 4 Jun 00; 23 Oct 0 1 . Method for treating parkinson's disease with a botulinum 
toxin . Donovan : Stephen. 424/239.1; 424/197.1 1 424/408 514/2 514/963. A61K039/08 A61K039/385 
A01N037/18. 



□ 135. 6290961 . 24 Jan 00; 1 8 Sep 0 1 . Method for treating dystonia with botulinum toxin type B. 
Aoki; K. Roger, et al. 424/184.1; 424/236.1 424/247.1 435/71.3 514/2 530/350. A61K039/08 
C07K014/33. 



□ 136. 6265379 . 1 3 Oct 99; 24 Jul 0 1 . Method for treating otic disorders. Donovan : Stephen. 5 1 4/1 4; 
424/236.1 424/239.1. A61K038/00 A61K039/02 A61K039/08. 



n 137. 6235289 . 25 May 00; 22 May 01 . Intraspinal methods for treating pain. Aoki; Kei Roger, et 
al. 424/236.1; 424/247.1. A61K039/08 A61K039/02. 



□ 138. 6203794 . 01 May 97; 20 Mar 01 . Modification of clostridial toxins for use as transport 

proteins. Dolly; James Oliver, et al. 424/184.1; 424/164.1 424/167.1 424/178.1 424/179.1 424/183.1 
424/234.1 424/235.1 424/236.1 424/239.1 424/247.1 424/832 530/300 530/350. A61K039/395 
A61K039/02 A61K038/00 C07K014/00. 



□ 1 39. 6143306 . 1 1 Jan 00; 07 Nov 00. Methods for treating pancreatic disorders. Donovan : 
Stephen. 424/236.1; 424/239.1. A61K039/02 A61K039/08. 



□ 140. 6139845 . 07 Dec 99; 3 1 Oct 00. Method for treating cancer with a neurotoxin . Donovan : 
Stephen. 424/236.1; 424/184.1 424/234.1 424/239.1 424/247.1 514/2. A61K039/00 A61K039/02 
A61K039/08. 



□ 141. 6113915 . 12 Oct 99; 05 Sep 00. Methods for treating pain. Aoki; Kei Roger, et al. 424/236.1; 

424/247.1. A61K039/08. 



n 142. 5455265 . 1 1 Feb 93; 03 Oct 95. Method of treatment with compounds having selective 
agonist-like activity on RXR retinoid receptors. Chandraratna; Roshantha A. S.. 514/448; 514/438 
514/444 514/452 514/461 514/467 514/471 514/510 514/531 514/546 514/569 514/617 514/684 
514/700 514/717 514/719 514/729 514/765 549/369 549/370 549/430 549/448 549/468 549/483 
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549/486 549/487 549/493 549/495 549/496 549/497 549/49 8 549/499 549/501 549/504 549/505 
549/506 549/60 549/70 549/71 549/72 549/73 549/74 549/75 549/77 549/78 549/79 549/80 560/100 
560/8 562/405 562/490 564/180 568/327 568/328 568/440 568/592 568/659 568/808 585/20 585/21. 
H61K031/19 H61K031/34 H61K031/38. 
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Search Results - Record(s) 1 through 50 of 186 returned. 



□ 1 . 20050208076 . 17 Feb 05. 22 Sep 05. Botulinum toxin pharmaceutical composition with 

enhanced potency. Hunt, Terrence J.. 424/239.1; 514/6 A61K039/08 A61K038/16. 



□ 2. 20050192322 . 06 Jul 04. 01 Sep 05. Calcium blockers to treat proliferative vitreoretinopathy. 
Dreyer, Evan B.. 514/355; A61K031/455. 



□ 3. 20050191321 . 1 8 Jan 05. 01 Sep 05. Methods for treating headache. Turkel, Catherine C, et al. 
424/239.1; A61K039/08. 



□ 4. 20050187298 . 13 Dec 04. 25 Aug 05. Methods for treating retinoid responsive disorders using 
selective inhibitors of CYP26A and CYP26B. Vasudevan, Jayasree, et al. 514/569; A61K031/192. 



O 5. 20050175636 . 29 Sep 03. 1 1 Aug 05. Transdermal patch for botulinum toxin administration. 

Donovan. Stephen. 424/239.1; A61K039/08. 



□ 6. 20050169942 . 07 Oct 04. 04 Aug 05. Novel DNA sequences of the botulinum neurotoxin 
complex of Clostridium botulinum type A-Hall (AUergan) strain for production of tiierapeutics. Li, 
Shengwen, et al. 424/239.1; 435/252.3 435/320.1 435/69.3 530/350 536/23.7 A61K039/08 C07H021/04 
C07K014/195 C12N001/21 C12N015/74. 



□ 7. 20050152925 . 03 Dec 04. 14 Jul 05. Method for treating pain by peripheral administration of a 
neurotoxin . Aoki, Kei Roger, et al. 424/239.1; A61K039/08. 



□ 8. 20050152924 . 19 Nov 04. 14 Jul 05. Methods for treating sinus headache. Voet, Martin A.. 
424/239.1; A61K039/08. 



D 9. 20050147626 . 1 2 Oct 04. 07 Jul 05. Botulinum toxin treatments of neurological and 
neuropsychiatric disorders. Blumenfeld, Andrew M.. 424/239.1; A61K039/08. 

□ 10. 20050147625 . 06 Jan 04. 07 Jul 05. Botulinum toxin treatment for kinesia. First, Eric R.. 
424/239.1; A61K039/08. 



□ 11. 20050143289 . 25 Feb 05. 30 Jun 05. Bohilinum toxin pharmaceutical composition. Hunt. 
Terrence J.. 514/2; A01N037/18 A61K038/00 A61K039/08. 



□ 12. 20050142150 . 29 Oct 04. 30 Jun 05. Botulmum toxin formulations. Graham, Herbert Kerr. 
424/239.1; A61K039/08. 



□ 13. 20050112146 . 29 Oct 04. 26 May 05. Botulinum toxin neurotoxic components formulations. 
Graham, Herbert Kerr. 424/239.1; A61K039/08. 



□ 14. 20050100973 . 13 Aug 04. 12 May 05. GFP-SNAP25 fluorescence release assay for botulinum 
neurotoxin protease activity. Steward, Lance E., et al. 435/7.32; 435/7.5 435/7.92 G01N033/554 
G01N033/569 G01N033/53 G01N033/537 G01N033/543. 



□ 15. 2Q050095251 . 15 Dec 04. 05 May 05. Methods and compositions for the treatment of 
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□ 16. 20050084504 . 02 Sep 04. 21 Apr 05. Methods for treating various disorders with a neurotoxic 
component of a botulinum toxin . Aoki, K. Roger, et al. 424/239.1; A61K039/08 A61K039/02. 



□ 17. 20050074461 . 29 Sep 03. 07 Apr 05. Transdermal botulinum toxin compositions. Donovan. 
Stephen. 424/184.1; A61K039/00 A61K039/38. 



n 18. 20050069562 . 25 Sep 03. 3 1 Mar 05. Animal product free media and processes for obtaining a 
botulinum toxin . Donovan. Stephen. 424/239.1; 435/252.3 435/69.3 530/395 536/23.7 C07K014/33 
C07H021/04 C12N001/20 A61K039/08. 



□ 19. 20050059744 . 30 Jun 04. 17 Mar 05. Methods and compositions for the treatment of pain and 
other alpha 2 adrenergic-mediated conditions. Donello, John E., et al. 514/649; A61K031/137. 



□ 20. 20050059664 . 15 Jul 04. 17 Mar 05. Novel methods for identifying improved, non-sedating 
alpha-2 agonists. Gil, Daniel W., et al. 514/249; A61K03 1/498. 



□ 21 . 20050058696 . 30 Jun 04. 1 7 Mar 05. Methods and compositions for the treatment of pam and 
other alpha 2 adrenergic-mediated conditions. Donello, John E., et al. 424/449; A61K009/70 
A61K009/20. 



□ 22. 20050058666 . 15 Sep 04. 17 Mar 05. Method for treating pain by peripheral administration of 
a neuroptoxin. Aoki, Kei Roger, et al. 424/239.1; A61K039/08. 



□ 23 . 20050031648 . 27 Aug 04. 10 Feb 05. Methods for treating diverse cancers. Brin, Mitchell F., 
et al. 424/239.1; A61K039/08. 



□ 24. 20050019338 . 13 Aug 04. 27 Jan 05. Nuclei density and nuclei area methods for determining 
effects of a botulinum toxin on muscles. Holland, James M., et al. 424/184.1; A61K039/00 A61K039/38 
A61K039/08. 



□ 25. 20040253673 . 05 Dec 03. 16 Dec 04. Recombinant botulinum toxins with a soluble C-terminal 
portion. Williams, James A.. 435/69.1; 435/252.33 435/254.2 435/320.1 435/348 530/350 536/23.7 
C07K014/33 C07H021/04 C12N001/21. 



□ 26. 20040253274 . 1 1 Jun 03. 16 Dec 04. Use of a clostridial toxin to reduce appetite. Voet, Martin 
A.. 424/239.1; A61K039/08. 



□ 27. 20040235118 . 04 Dec 03. 25 Nov 04. Portions of soluble recombinant botulinum toxins . 
Williams, James A.. 435/69.7; C12P021/04. 



□ 28. 20040234532 . 20 May 03. 25 Nov 04. Methods and compositions for treating eye disorders. 
First, Eric R.. 424/184.1; A61K039/00 A61K039/38 A61K039/08. 



O 29. 20040228881 . 1 8 Sep 03. 1 8 Nov 04. Compositions and methods for modulating neural 
sprouting. Oliver, Dolly J., et al. 424/239.1; 424/145.1 514/12 A61K039/08 A61K039/395 A61K038/18. 



□ 30. 20040223975 . 16 Jun 04. 1 1 Nov 04. Methods for treating cardiovascular diseases with 
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botulinum toxin . Brooks, Gregory F., et al. 424/184.1; A01N043/00 A61K039/00 A61K039/38. 



□ 31. 20040219637 . 05 Dec 03. 04 Nov 04. Soluble recombinant botulinum toxins having a C- 
terminal portion of a heavy chain, a N-terminal portion of a heavy chain and a light chain. Williams, 
James A.. 435/69.3; 435/252.33 435/254.2 435/320.1 435/348 C12P021/02 C12N001/18 C12N005/06. 



n 32. 20040219172 . 02 May 03. 04 Nov 04. METHODS FOR TREATING SINUS HEADACHE. 
Voet, Martin A.. 424/239. 1 ; A61K039/08. 



n 33. 20040213815 . 25 Apr 03. 28 Oct 04. Clostridial toxin treatment for dermatillomania. 
Ackerman, Alan H.. 424/239.1; A61K039/08. 



n 34. 20040213814 . 25 Apr 03. 28 Oct 04. Therapeutic treatments foir repetitive hand washing. 
Ackerman, Alan H.. 424/239.1; A61K039/08. 



n 35. 20040213813 . 25 Apr 03. 28 Oct 04. Therapy for obsessive compulsive head banging. 
Ackerman, Alan H.. 424/239.1; A61K039/08. 



□ 36. 20040213812 . 25 Apr 03. 28 Oct 04. Methods for treating trichotillomania. Ackerman, Alan 
H.. 424/239.1; A61K039/08. 



□ 37. 20040213811 . 25 Apr 03. 28 Oct 04. Use of a botulinum neurotoxin to alleviate various 
disorders. Ackerman, Alan H.. 424/239.1; A61K039/08. 



□ 38. 20040180061 . 22 Mar 04. 16 Sep 04. Botulinum toxin therapy for neuropsychiatric disorders. 
Donovan. Stephen. 424/184.1; A61K039/00 A61K039/38 A61K039/08. 



□ 39. 20040176299 . 23 Apr 04. 09 Sep 04. Methods and compositions for the treatment of 

pancreatitis. Sachs, George, et al. 514/12; A61K038/17. 



n 40. 20040175399 . 03 Mar 03. 09 Sep 04. Methods for treating uterine disorders. Schififman, Rhett 
M.. 424/239.1; A61K039/08. 



□ 41 . 20040170665 . 06 Jan 04. 02 Sep 04. Intravitreal botulinum toxin implant. Donovan. Stephen. 
424/427; 424/239.1 A61K039/08 A61F002/00. 



□ 42. 20040161776 . 27 Oct 03. 19 Aug 04. PSMA formulations and uses thereof Maddon, Paul J., et 
al. 435/6; 435/320.1 435/325 435/69.1 435/7.23 530/350 536/23.5 C12Q001/68 G01N033/574 
C07H021/04 C07K014/705. 



□ 43. 20040146532 . 01 Mar 04. 29 Jul 04. Agents and methods for treating pain. Gil, Daniel W., et 
al. 424/239.1; A61K039/08. 



□ 44. 20040142455 . 05 Dec 03. 22 Jul 04. Recombinant botulinum toxins having a soluble C- 
terminal portion of a heavy chain, an N-terminal portion of a heavy chain and a light chain. Williams, 
James A.. 435/252.33; 435/254.2 435/320.1 435/348 435/69.3 530/350 536/23.7 C12P021/02 
C12N001/21 C12N001/18 C12N005/06. 



□ 45. 20040142005 . 28 Jul 03. 22 Jul 04. Botulinum toxin eluting stent. Brooks, Gregory F., et al. 
424/239.1; A61K039/38. 
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□ 46. 20040132824 . 1 1 Dec 03. 08 Jul 04. Novel methods and compositions for alleviating pain. Gil, 
Daniel W., et al. 514/570; A61K031/19. 



□ 47. 20040126397 . 02 Dec 03. 01 Jul 04. Use of the neurotoxic component of a botulinum toxin for 
treating various disorders and conditions and associated pain. Aoki, Kei Roger, et al. 424^39.1; 
A61K039/08. 



□ 48. 20040126396 . 21 May 03. 01 Jul 04. Botulinum toxin treatment for strabismus. Aoki, Kei 
Roger, et al. 424/239.1; A61K039/08. 



□ 49. 20040115215 . 05 Dec 03. 1 7 Jun 04. Recombinant botulinum toxins with a soluble C-terminal 
portion, an N-terminal portion and a light chain. Williams, James A.. 424/184.1; A61K039/395 
A61K039/00 A61K039/38. 



n 50. 20040115139 . 15 Oct 03. 17 Jun 04. Botulinum toxin dental therapies and procedures. Katz, 
Howard I., et al. 424/50; 433/217.1 A61K007/28 A61C005/00. 



Term 


Documents 


TOXIN 


37351 


TOXINS 


34766 


BOTULIN 


73 


BOTULINS 


3 


BOTULINUM 


3423 


BOTULINUMS 
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247 
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74 
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1033 
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TOXIN)).PGPB,USPT,USOC,EPAB,JPAB,DWPI,TDBD. 
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Parts of the Human Skull 

• Calvarium, includes the brain case. 

• Cranium, includes the face and the calvarium. 

• Mandible, the lower jaw. 

• Skull, includes both the cranium and mandible. 

Back to top 

Bones of the Skull 

• Ethmoid bone, sieve-like spongy bone located in the anterior part of the floor 
of the cranium between the orbits. The ethmoid is the principal supporting 
structure of the nasal cavity. 

• Frontal bone, forms the forehead, the roofs of the orbits, and most of the 
anterior part of the cranial floor. 

• Inferior Nasal Conchae, one of three scroll-like bones that project from the 
lateral wall of the nasal cavity. The inferior nasal conchae articulate with the 
ethmoid, maxilla, lacrimal and paltine bones and form the lower part of the 
lateral wall of the nasal cavity. 

• Lacrimal bone, a thin scalelike bone, roughly resembling a fingernail in size 
and shape, at the anterior part of the medial wall of the orbit, articulating with 
the frontal and ethmoidal bones and the maxilla and Inferior nasal concha. 

• Mandible, the bone forming the lower jaw; the largest and strongest bone of 
the face, presenting a body and a pair of rami, which articulate with the skull at 
the tempromandibular joints. 

• Maxillae, paired bones uniting to form the upper jawbone. The maxillae 
articulate with every bone of the face except the mandible, or lower jawbone. 

• Nasal bone/ small oblong bones that meet at the middle and superior part of 
the face. Their fusion forms the superior part of the bridge of the nose. 

• Occipital bone, a single trapezoid-shaped bone situated at the posterior and 
inferior part of the cranium. 

• Palatine bone, one of two irregularly shaped bones (L-shaped) forming the 
posterior part of the hard palate, the lateral wall of the nasal fossa between the 
medial pterygoid plate and the maxilla, and the posterior part of the floor of the 
orbit. The posterior part of the hard palate, which separates the nasal cavity 
from the oral cavity, is formed by the horizontal plates. 

• Vomer, a roughly triangular bone that forms the inferior and posterior of the 
nasal septum. 

• Parietal bones, one of the two quadrilateral bones on either side of the 
cranium forming part of the superior and lateral surfaces of the skull, and joining 
each other in the midline at the sagittal suture. The parietal bones form the 
greater portion of the sides and roof of the cranial cavity. 

• Sphenoid bone, a single, irregular, wedge-shaped bone at the base of the 
skull, which forms a part of the floor of the anterior, middle, and posterior 
cranial fossae. This bone is referred to as the keystone of the cranial floor 
because it articulates with all the other cranial bones. 

• Temporal bone, one of the two irregular bones on either side of the skull 
forming part of the lateral surfaces and base of the skull, and containing the 
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organs of hearing. The temporal bones form the inferior sides of the cranium 
and part of the cranial floor. 

• Zygomatic bone, the triangular bones on either side of the face below the 
eyes, commonly referred to as the cheekbones, they form the prominences of 
the cheelcs and part of the outer wall and floor of the orbits. 

Back to top 

Bone Morphology 

• Crest, a narrow prominent ridge. 

• Condyle, a smooth rounded projection for articulation with another bone. 

• Epiphysis, the end of a long bone that is originally separated from the main 
bone by a layer of cartilage but that later becomes united to the main bone 
through ossification [compare to suture and symphysis]. 

• Foramen, a true hole in the bone [e.g. foramen magnum, incisive foramen. 

• Line, a narrow raised ridge. 

• Meatus, a small tubular opening. 

• Sulcus, a groove. 

• Suture, the line formed by the junction of two bones or an immovable joint 
between two bones, especially of the skull [compare to epiphysis and 
symphvsis l. 

• Symphysis, the line or junction formed by a cartilaginous articulation between 
two bones without an intervening synovial membrane, this articulation often 
fuses as in the two bones and the two halves of the mandibles [compare to 
suture and epiphysis l. 

• Trochanter, a large rounded projection for muscle attachment. 

Back to top 
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pons (pons) (ponz) gen. pon 'tis pi. pon 'tes [L. "bridge"] [TA] 1 . bridge : any slip of tissue 
connecting two parts of an organ. 2. the part of the central nervous system lying between 
the medulla oblongata and the mesencephalon, superior to the cerebellum; it consists of 
an anterior and a posterior part (see oars basiiarisoontis and tegmentum oontis) . Called also a. 

cerebellL See Plate 1 1 . See also brainstem. 




Figure P-54 

pons cerebel'li, eons (def. 2). 

pons et cereberium, ia alternative for metenceohaion (def. 1). 

pons he'patis, an occasional projection of fibers partially bridging the 
longitudinal fissure of the liver. 

pontile (pon'tile) (pon't[imacr]l, pon't[emacr]l) pertaining to the pons; pontine. 

pontine (pon-tine) (pon't[imacr]n, pon't[emacr]n) pertaining to the pons; pontile. 
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DOCUMENT-IDENTIFIER: US 6272370 Bl 

TITLE: MR- visible medical device for neurological interventions using nonlinear magnetic stereotaxis 
and a method imaging 



Abstract Text d): 

The present invention comprises a device and method for targeted drug delivery, and especially 
intracranial inflsion or retroperfusion drug delivery using nonlinear magnetic stereotaxis in combination 
with magnetic resonance (MR) imaging and/or X-ray visualization. An MR-visible and/or X-ray visible 
drug delivery device is positioned by non-linear magnetic stereotaxis at a site such as an intracranial 
target site, its location is verified via MR imaging, and it is then used to deliver a biologically active 
material such as a diagnostic or therapeutic drug solution into that site (such as the brain) at constant or 
variable rates. The spatial distribution kinetics of the injected or infised drug agent may be monitored 
quantitatively and non-invasively using real-time MR-imaging such as water proton directional diffusion 
MR imaging, to establish the efficacy of targeted drug delivery. 

Brief Summary Text (22): 

One recently established method of reading the data obtained from the MR imaging is technically 
founded upon existing knowledge of Apparent Diffusion Coefficients (ADC) in particular regions of the 
body. There is significant published literature with respect to ADC values for specific tissues in various 
parts of animals, including various tissues of humans (e.g., Joseph V. Hajnal, Mark Doran, et al., "MR 
Imaging of Anisotropically Restricted Difflusion of Water in the Nervous System: Technical, Anatomic, 
and Pathological Considerations," Joumal of Computer Assisted Tomography, 15(1): 1-18, 
January/February, 1991, pp. 1-18). It is also well estabUshed in the literature that loss of tissue structure 
through disease results in a decrease of the ADC, as the tissue becomes more like a homogeneous 
suspension. Clinical observations of changes in diffusion behavior have been made in various tissue 
cancers, multiple sclerosis, in strokes (where the reduction in diffusion precedes the increase in T2), and 
in epilepsy , (e.g., Y. Hasegawa, L. Latour, et al. "Temperature Dependent Change of Apparent 
Diffiiision Coefficient of Water in Normal Ischemic Brain", Joumal of Cerebral Blood Flow and 
Metabolism 14:389-390, 1994). Thus, ADC values are specific for specific types of tissues. 
Accordingly, as different drugs/chemicals are introduced into a tissue volume under MR observation, 
the change in ADC resulting from each drug/chemical interaction with the ambient water proton 
environment can be observed. 

Detailed Description Text (4): 

The invention comprises a device and method for targeted intracranial drug delivery using nonlinear 
magnetic stereotaxis combined with real-time magnetic resonance (MR) imaging or X-ray visualization 
guidance and, where appropriate, additional use of conventional methods of catheter manipulation. In 
one preferred embodiment, the MR-visible catheter drug delivery device is guided into the distal 
cerebro vasculature usmg a combination of flow-directed, manual manipulation, and magnetic stereotaxis 
steering without reducing cerebral perfusion in the affected vascular territory. Some general features of 
magnetic stereotaxis or magnetic surgical procedures are described in the text that follows. Specific 
procedures will depend on the nature of the patient's malady, the location and accessibility of the lesion 
or target location, and the mode of use selected by the clinical operator of the magnetic stereotaxis or 
magnetic surgery system. In a nonlinear magnetic stereotaxis procedure, the following procedures, with 
desired clinical variations, provide an example of practice of tiie present invention. The patient may be 
first fitted with fiducial markers that are fixed to the skull and which are visible in both MR and x-ray 
images. After these markers are placed in an appropriate array on the skulL the patient is given a pre- 
operative MR brain scan, the results of which constitute an atlas of imS^t that define the location of 
critical brain structures and any potential target locations (e.g., a specific part of a tumor) relative to the 
fixed fiducial markers. The atlas of images is then stored in the host computer system used by the 
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clinician to control the magnetic stereotaxis system. Near real time, real time, or on-the-fly MR images 
may also be obtained and might be used to control the magnetic stereotaxis system (although this would 
interrupt the magnetic stereotaxis procedure to some and perhaps a large degree), and in fact, real time 
images provide a potentially more accxirate guide path. Following any additional pre-operative 
procedures that might be indicated for the patient's condition (eg., sedation, fall or partial anesthesia, 
etc.), the patient who will undergo an intraparenchymal magnetic surgery has a burr hole opened in their 
skull to allow the clinician an access port to insert the implant that will be magnetically guided to the 
intracranial target. Following placement of the implant on the pial surface of the brain within and at the 
bottom of the burr hole, the patient then rests their head within the configuration of coils that are used to 
apply magnetic forces and torques to the implant, and the clinician operates the bi-planar fluoroscopy 
system and other controls of the magnetic stereotaxis system. The resulting images provide 3- 
dimensional information about the location of the implant relative to the s^knarkers, and these data 
are superimposed and registered onto the pre-operative MR brain scan (near real time,' rial time or a 
more recent scan) so that the clinician can determine the initial position of the implant in relation to 
critical brain structures and/or target locations within the brain. The clinician then enters commands into 
the magnetic stereotaxis system's user interface that instruct the system how far to move the implant and 
in what specific direction. This can be done in one instance by using cursor-cross hairs, screen contact 
pencils, virtual drawing systems, or other graphic or viewable drafting systems on a computer screen to 
indicate the present location of the implant's tip and to select the next location to which it is to be 
moved. The clinician then instructs the system to execute this movement command and the system uses 
its control algorithm to produce magnetic fields that steer the magnetic tip of the implant appropriately 
while the body of the implant is pushed forward, as might be done by a motor-actuated guide-wire that 
traverses the interior of the implant/catheters/lumen, and abuts against the rear side of the tip of the 
implant. Biplanar fluoroscopic unages are obtained during the movement sequence to localize the new 
position of the tip of the implant. In some variations of this procedure and with reference to prior art 
cited above, a multiple lumen catheter is used as the implant, and the magnetic tip of the catheter (fixed 
to one of the interior sub-catheters) can then be withdrawn from the implant once it is properly in place, 
and some other mechanism or therapy deliver device can be inserted through the outermost lumen of the 
catheter in place of it to perform the indicated diagnostic or therapeutic task. The implant can then either 
be withdrawn or left in place for any subsequent treatments that might be needed. 

Detailed Description Text (22): 

There is currently considerable interest in the therapeutic use of small ions as well as macromolecules in 
the treatment of various neurologic diseases. To be effective, such molecules must be able to reach 
target tissue receptors. Many molecules that are used in therapeutic drugs are large in size, for example, 
neuroleukin, a neuromodulator drug tested for treatment of amyotrophic lateral sclerosis is about 56 
kDa, bethanechol cMoride used in treatment o f Alzheimer's Disease js about 196 kDa and nerve growth 
factor is about 13 kDa While the importance of la^^mHecuIar w^ molecules in direct parenchymal 
drug therapy is growing, little is known about the time course and the spatial range of their actions, since 
dynamic visualization methods for studying the spread of macromolecular species within the brain are 
not typically available. 

Detailed Description Text (48): 

The method of the invention can be used within a wide range of medical procedures as in, for example, 
a) providing for a temporary life-support system in stroke patients based on microcatheter retroperfiision 
of acutely ischemic brain tissue using nonlinear magnetic stereotaxis and MR imaging and/or X-ray 
guidance; b) for catheter -based administration of thrombolytic agents, MR-visible contrast media, or 
cerebroprotective anti-ischemia drugs, such as sodium and calcium neuronal membrane channel 
blockers, NMDA antagonists, glycine partial agonists, adenosine agonists and antagonists, calpain 
inhibitors, endothelin antagonists, antiadhesion antibodies, antiphospholipid antagonists, and nitric oxide 
derivatives linked to blood-brain banier transport vectors, such as liposomes, or perhaps to blood-brain 
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banier permeabilizing agents; c) for pre- and post-surgical endovascular treatment of tumors of the brain 
by acute, subacute and chronic infusion of therapeutic drug agents, neurotoxins, anti-angiogenesis 
factors, devascularization embolotherapy agents, anti-emetics, and anti-nausea agents linked to blood- 
brain barrier transport vectors, such as liposomes or blood-brain barrier permeabilizers; d) the catheter 
device can be used as a modified stent device to preserve the patency of intracranial venous blood 
vessels and sinuses which are either blocked by plaques or mechanically compressed by brain tumors, 
trauma, infection, or edematous masses; e) the MR-visible drug delivery device can also be used to treat 
non-ischemic cerebral lesions, such as the plaques associated with multiple sclerosis and Alzheimer's 
disease, by targeted endovascular or intraparenchymal injection or infusion of neuropeptiSSs, 
monoclonal antibodies and other gene-targeted therapies, growth factors, and other therapeutic agents, 
which may be linked to various bloodbrain transport vectors, such as liposomes or blood-brain barrier 
permeabilizers. 

Other Reference Publication (14): 

Howard, M.A., "Stereotaxic paUidotomy for the treatment of Parkinson's Disease", Current Surgery, 54 
(1), 31-34, (Jan. 1997). 
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Parts of the Human Skull 

• Calvarium, includes the brain case. 

• Cranium, includes the face and the calvarium. 

• Mandible, the lower jaw. 

• Skull, includes both the cranium and mandible. 

Back to top 

Bones of the Skull 

• Ethmoid bone, sieve-like spongy bone located in the anterior part of the floor 
of the cranium between the orbits. The ethmoid is the principal supporting 
structure of the nasal cavity. 

• Frontal bone, forms the forehead, the roofs of the orbits, and most of the 
anterior part of the cranial floor. 

• Inferior Nasal Conchae, one of three scroll-like bones that project from the 
lateral wall of the nasal cavity. The inferior nasal conchae articulate with the 
ethmoid, maxilla, lacrimal and paltine bones and form the lower part of the 
lateral wall of the nasal cavity. 

• Lacrimal bone, a thin scalelike bone, roughly resembling a fingernail in size 
and shape, at the anterior part of the medial wall of the orbit, articulating with 
the frontal and ethmoidal bones and the maxilla and inferior nasal concha. 

• Mandible, the bone forming the lower jaw; the largest and strongest bone of 
the face, presenting a body and a pair of rami, which articulate with the skull at 
the tempromandibular joints. 

• Maxillae, paired bones uniting to form the upper jawbone. The maxillae 
articulate with every bone of the face except the mandible, or lower jawbone. 

• Nasal bone, small oblong bones that meet at the middle and superior part of 
the face. Their fusion forms the superior part of the bridge of the nose. 

• Occipital bone, a single trapezoid-shaped bone situated at the posterior and 
inferior part of the cranium. 

• Palatine bone, one of two irregularly shaped bones (L-shaped) forming the 
posterior part of the hard palate, the lateral wall of the nasal fossa between the 
medial pterygoid plate and the maxilla, and the posterior part of the floor of the 
orbit. The posterior part of the hard palate, which separates the nasal cavity 
from the oral cavity, is formed by the horizontal plates. 

• Vomer, a roughly triangular bone that forms the inferior and posterior of the 
nasal septum. 

• Parietal bones, one of the two quadrilateral bones on either side of the 
cranium forming part of the superior and lateral surfaces of the skull, and joining 
each other in the midline at the sagittal suture. The parietal bones form the 
greater portion of the sides and roof of the cranial cavity. 

• Sphenoid bone, a single, irregular, wedge-shaped bone at the base of the 
skull, which forms a part of the floor of the anterior, middle, and posterior 
cranial fossae. This bone is referred to as the keystone of the cranial floor 
because it articulates with all the other cranial bones. 

• Temporal bone, one of the two irregular bones on either side of the skull 
forming part of the lateral surfaces and base of the skull, and containing the 
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organs of hearing. The temporal bones form the inferior sides of the cranium 
and part of the cranial floor. 

• Zygomatic bone, the triangular bones on either side of the face below the 
eyes, commonly referred to as the cheekbones, they form the prominences of 
the cheeks and part of the outer wall and floor of the orbits. 

Back to top 

Bone Morphology 

• Crest, a narrow prominent ridge. 

• Condyle, a smooth rounded projection for articulation with another bone. 

• Epiphysis, the end of a long bone that is originally separated from the main 
bone by a layer of cartilage but that later becomes united to the main bone 
through ossification [compare to suture and symphysisl - 

• Foramen, a true hole in the bone [e.g. foramen magnum, incisive foramen. 

• Line, a narrow raised ridge. 

• Meatus, a small tubular opening. 

• Sulcus, a groove. 

• Suture, the line formed by the junction of two bones or an immovable joint 
between two bones, especially of the skull [compare to e piphysis and 
symphysis l ■ 

• Symphysis, the line or junction formed by a cartilaginous articulation between 
two bones without an intervening synovial membrane, this articulation often 
fuses as in the two bones and the two halves of the mandibles [compare to 
suture and epiphysis ], 

• Trochanter, a large rounded projection for muscle attachment. 

Back to top 
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